Artificial collagen-filament scaffold promotes axon regeneration and long tract reconstruction in a rat model of spinal cord transection.
Traumatically injured spinal cord (SC) displays structural damage that includes discontinuity of long tracts and cavitations. Axonal regrowth beyond the lesion is necessary to achieve functional recovery following SC injury. We report here the development of an artificial collagen-filament (CF) scaffold to replace the SC in 8-week-old female Fisher rats. Axonal sprouting and regrowth was very rapid following grafting of the CF. One week after implantation, the scaffold was filled with cells of host origin and with regenerated axons. Histological examination of SC adjacent to the scaffold showed little cavity formation or fibrous scarring. Eight weeks after implantation, myelinated nerve fibers were found in the scaffold and 10-25 % of rubrospinal tracts were repaired. Four to six weeks after transplantation, motor evoked potentials were recorded in CF-grafted rats but were not detectable in non-grafted rats. Electrophysiological and histological examinations revealed the grafted CF was likely to function as a nerve tract. In addition, these results suggest that collagen fibers may provide a permissive microenvironment for the elongation of SC axons and to support the process of spinal cord regeneration.